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THESE CIRCUITS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a differential circuit 
and an amplification circuit whose variations of amplitude 
difference is small, full-range driving is possible, and power 



consumption is low. 

SOLUTION: This device has a pair of p-type transistors 101 
and 102 and a pair of n-type transistors 103 and 104. A 
current source 105 and a switch 1 1 1 are connected in 
parallel between a source, to which the transistors 101 and 
102 are connected in common and a power source VDD. A 
current source 106 and a switch 120 are connected in 
parallel between a source, to which the transistors 103 and 
104 are connected in common and a power source VSS. 
This device also has connection switching means (switches 
1 1 2 to 119), which freely switch the respective transistor 
pairs to a differential pair, which receive a differential input 
voltage or a current mirror pair which serves the load of the 
differential pair. When one of the two pairs of transistors 
become the differential pair, the other pair become the 
current mirror pair. 
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C:£tSfc#>, 2-o<^#Vl' ; r-y ; 7^nvilI^9 1 0. 
9 2 OCDitiJltry-t-y htiMSOl^tS. Zcotitb. H 

1 5c7)|gijj[l]fgi4. 2 -^cO^'/l-r— iyy^oVEIg&g 1 
0,920 ^-roOSxTlgUL^fc^^^-fe-y b^'A 

[0015] JRS^SIHiOKiSSfficofBfllfflr 

&h» zcotztb, zcoxdtsmmmryT mm®s&) 

[0016] L^L^A^. Ell 5|c*Lfc«UrBH 
■Si;. 20«^;lr- iSy*K>VMf&9 1 0 . 9 2 0 2: 

womtxmjL^t^iz. mn^y-tv Yt^<^ 

[0017] ±IEraS*(CO^T .016 &#BgtTS 
^f*L<IMB^S. HI 614, SflSP^KSLT. S 

2 5:. HI 5O»[i]if#TMWLJt*i^c0»!#fflt. 

LI (4. ^V^-^'T-^oVlIISSg 1 OT-IEWU. ffifi 
lx^V L 2 (4^7 x -y ; 7 4- nVHISS 9 2 0 TiEiW" 
l>^^i:L. ^WW7^7 h(4. +AVL1, ± 

ixs *^i4 . 2 -ocomm u^wyMffl&M&tf-i-ft'bZ v i 

[0018]S116J: > ), 20^mj±l^^VL 1 . V 
L 2t0jg-ifisl|«||(4. ftAfgfM^* 4 
{ (VL1 + AVL1) - (VL2-AVL2) } "-(1) 

{ (VL1-AVL1) - (VL2+AVL2) } •••(2) 

[0019] Lti&^x. mmmmmcom±im±. 

com (ic ( 1 ) ( 2 ) con) ^a>?^ ( 3 ) t-^-x.^ 
as. 
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{ 2 X ( AVL1 + AVL2) } ■■■(3) 

[0020] hi 5 rtmmmtotz&^x. 2 

[0021] 

[0022] ttz^wnmnmt x a t-rtmmn. ± 

IEIlI»*^i^iai<0'r-^IMBttllIKtfflv^ £ t ± 

[0023] 

t±s W.i^YyyVx^ftb^ msmicohyyitx? 

Idfg 1 co h 9 > ^'x ^fcfcoft Sl-r— A> b m 1 ^ttii b <?> 

mummubx^ 'y^-btf&mizmMztir&'o . m 

IESS 2 CO h 5 5" ^*X ? *f tfO^M-r — ^ t US 2 Ottil b CO 

mziiWfimbxj v+bifimttzm$t%tix&*) , * 

x y # y-f H ;fi flfif BMM^fco ft ffif fc =5: 4 # U 

fi-t. mmmibm2coh7>z;x?nco5-h—jT<r)h 

yy : JX?1ftipm.mftb%1x&b%\ l z. mficoYyy-J 
xfftliXVyY ^y-m%b%tih» 
[0024] AffcBJ^ffiCOTX^? b tffiSHItllllB 

(7)|g2c0b^y^'X^Mt . ffirtBBicoh^y 

vx^ft<r>YVA y\t. mi^M2cohyyy'x?ftcr)V 
VA yiz-trti^timmztixti*)^ WiWiKDh ~>yV 

x ? ftco^m^ ZtLtzV—xbmicr> mM bcomiz 

a 9 , miem 2»h7 y ^"x ^jt^asgRSfut v- 

*4:»2caWBi:<OlHfc:li,. m2«msili!I£f&2C9X>f 
•y y £: ^'M^HcSSe § fLT ±3 0 , mIEII 1 O f- 7 y S/X 

y ft . y -x tmmmm s *xt mriem 1 ones * tf- 
t-ciuias i towBfcrsaisa, y- h tn»A^«E 

*Wt*aa6»i:U flufBff?2cDhyy>;'xy*f£. y 
— hH±*q8KS*t. y-x^'1ulB^2<7)x-< •y^£tf- 

Lzm9£m2cr>mmi / zmm$ti. —-ficovyyvxjco 
y-vbvvA ytimwt^tix^h^vyv^y-m^ 
b^&m\<vmmjSLb. mwm^^hyy^x^ft 



isi±^ffi^$n.. y-x^MieB2ox>f vi-z-frLx: 
ffimmicowMizmmzti. —yjcohyy^x^c^y- 
hb >w8&t£tixt£&*iv> v s^-ms&t-r 

[00 2 5] ^afltfcV^T, mISm 1 c0 h 5 V >>'X ^ 
yy-JXf'ftftni-^^^hyy-JX^ftk D^D. BU 

IEH 1 com^WiflMiS J: 0 4 0 , lulE^ 2 cd»M* s 

•f-v^-^h yyiSX^ft&ggbftb L. mrlBp^-^r^-/I^ 
Vyyi>X^ft^i]\yyY iy-m%b t. ®tS««EE 

BulBn^-r^h^y^x^^f^^^yh 55- 
Hffifc-rs i ~j H?IB»^H#^©coW#^$iJ»^ 

[00 26] ±IBIfflS&'6V^i:ffe<?DiBffico^iS:< t i> 1 

Wi^-r s *^aj!cofi!icorx^ y h \,z\% h mmm 

a, jJE*«wt«*aa»iii»i: . ^wms^coai^ff-t 

tSffiSt, WIBaj^WF^, lulBUKlllI^Olfe 

[00 27] *^0JcoftecoTX^.y hfc:flS£4HiliIft 

nmhb, friEA^ffi^*j±SrSttTffi^^rx«j± 
fifiiiiw^^m2«mj®^c r )rBi^®M^fL, tir 

IBB 1 TXWM¥Bfr$>&1i%tLbrt4 TxmK 
ZXJlb't&yar'oWyyi/Xfb, Zffit. UIBA 
JjiQ^nmb mttUJl3m=F-m.J±b <3«EE£(cjebffittS 

^tuiBtfi^iS^F^m^ffl^ffa^miii^h. friEA?7 

SB? *J± * SttT Hits >U T*W£t:fsmt S Sf 2 W< 
^ TX$M¥I5 1 . iSfifflWCBS' 5r-T® 1 ^«}{g fc Iff B 

fk<7» MTxms&xnb^hyicwyyy-Jx? 

b, *n*.* mBxts^m,RbmBtat)^m&b(7) 

[0028] tfz±amm$)i>\^mcr,mm^y^< b 
i> i ^wm-h^mmwyrx^ bi,zuhm^m 
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xmtx^h, 

[0029] 

doi, 102) ffftafiicoh^yy'x^Mtti 

*WfflO£&4iS2<?5h51'5'*.***t ( 103, 10 
4) M l<Dh ? > : JZ.?tt (10 1, 10 

2 ) coft7J*f«, m2<7)h?y> ; X?tt<7)liiJl>tf ( 1 0 

3 , 10 4) l,zZ-ti?tifflBiZtLX& *) . micnhyy 
i?x?M (10 1. 10 2) <r>*kWr—jVtmi<7)WM 

( vdd ) tcom^mmm. (105) tx-f -yf < 1 

1 1 ) k&§m&B&LZtLXts*). m2coh7>> : x? 

*f (1 03, 1 0 4 ) C04*Mf— )Vt%10MM ( VS 
S ) i: ^lafcHimSE* (10 6) kX4" yf (120) 

^Bfcfc-fSfcftc^S (112-119) Srffiti. 
Sll fc^cDh^ySAX^McO'S'fe— J«l7yy'X^ 

[0 0 3 0] ±SEIJf&fll^(±, CMOS7'n« 

^■jsffl $ { AM^7f7yy'x^ci mmx 

£*§^-. Mosi^yy'x^ii ^ifi^'Jnyllb 

^y^'X? (po 1 y-S i TFT) TlMATi i 

p o 1 y-s i tftk, mm)immm.tm< 
^'x^co*!-^. nu^^tfMjtwj&r*. a^v?^ 

X^M«A**t«. MOSh^yy'X^Oi^ f"— b 

^i7t y —xx-fo 9 . ^iK-7h7yy^^ 

[003 1 ] *fgnj!(±. <tcoif£ L\ ^mfficDBMlzte 
^T, nf-p^/l/h7yyX^7t, pf+^h7 

a *} . *<T<7>-~i}imm*t t a 4 1 s t , m-nt^ v y 

^ixcom-VM (ffitt) coh^y^'x^Tii:. |Sf — ffitt 
CO h ^ y i/X ?n n±X V - X ;&98tg86 $ . <7)gk 



#J^(cffiR3*rCV*4. JJEiHBIIIKfcfflVvfcJWIIII 
[00 32] *^tetS5iia&0l&fc:«fc;fttr, nft* 

wmz-fztm-&xi>, ^mmiz&ux. m^-n^Mh 

OttCiS, VinPtVi nM^-fft<7X£f|Pj (T5X 

fill. v>ffX#i|) £H 4. %cr,tz 

Huffing flWJ-r 4 <r t * J -c# § . * £ y)W y s^m^j 

artist* 0 . JfflWAfc/hSv^ »IH«Ht(i. ^ 

ft7J<^ H B H M»co1i#^gco 1 ot* 19 , HHBN 

[0033] *mmz\%&mmmmz, n± l < t±. y 

(10 1. 102) t, YV4yifivi-*r*)VWcr>y : 7 

y\sx?n<r>YVA yiz^ti^timmzti, v~xt>m 

a®fcsn.Jtn^^acom3. H4^h^y^x^ 
(103, 1 04) ^mt. mi . m2cr>hyyjx^ 
(101. 1 0 2 ) cr^mmm^titzv-xtmicon 

M ( VDD ) bCO^Z^ miCDXj yj- ( 1 1 1 ) hW. 

\<rmku do5) ttf&mzmmzti, w.3 , »4 

( VS S ) tC0P H ltC. H20X-f 7f (120) tM2 

com^m (106) t^M?ijt»M§iiTv^ 0 mi, 

H2«b7yy'x^ (lou i o 2 ) co-eix-fft.fJDy 

•yf (112, 1 1 3 ) H3. f4«b5yy 

(103, 1 0 4) cr,^ix^ticny~ b WPalWi. 
K?(»SstgrM^^I|5. SS6<7)X>r -yf (118, 

119) Sfii.-rvis. ffiitof^yy'x^ (101) 
coy— h t5S3^ox-f 7f (112) coffiM©*i:mi 

COAlWS^ ( 1 ) tcr>mU±m7COX4 yf (114) 
Srd^T^S, Ig2c0b5y> ? x^ (10 2) coy-b 
i;S?4cOX-f -yf ( 1 13) tcDm$m&bm2c0Ajl 
JfrF ( 2 ) t<7)r B 1«±IS8C0X-f 'yf ( 1 1 5 ) 

tv^. lS3coh^yi/x^ (103) coy'-hfcfis 

COX-f -yf (1 18) OffiRlb£&$ 1 COA^lSf 
( 1 ) COP^t{±|g9C0XH' -yf ( 1 1 6 ) 2rf)tx.T^ 
|, 0 |g4c0b^y> ; X^ (104) COf— hi:Sl6tOX 
^yf (119) cof»Mi:^2coA^l4if ( 2 ) CO 
HlfcttSSl OCOX-f -yf ( 1 1 7 ) t«iTV^. L 
T, S3 tlS4C0X4 -yf ( 1 1 2. 1 1 3 ) COffii!® 
t®6C0X-f -yf ( 1 1 8. 119) COfgMIt 

i#L4>«0*3HHWIffjStt, IS 2 IS 4 
coh^yy'x^ ( 1 0 2 . 1 04 ) COFW ycoffifnSS 
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ykmstwyyi/x? (103) cofw >cr>jg 
[0034] *»Bgt«6i6i!riii»(ctiv^T. mi .m 

3. SS4. §&9. RfffSl OCOXW -yf- ( 1 1 1 . 11 
2. 113. 116. 117) *qi31*HBfc §ft. 95 
2. m 5, ffi6. §17. RXfm8C0X4 7f (120. 
118. 119. 114. 115) &&mffiV3&b Ztl 

tmicrmmmb. m. *3. s?4. 1&9. &ws 

1 Ocox-f >yf- ( 1 1 1 . 112. 113, 116. 1 

1 7) j&^NWBRJBfc MISff52. f&5. 3?6. JR 
7. &t£S58C0X-f >yf- ( 1 2 0. 118. 119. 1 

14. 115) iflimwMb zti&m2(T)fflmvmtt l z 
[0035] ^wM^^mmmz^^r . H4 £# 

JS-TSt. 9?1 . 3&3. m4<DXj -yf ( 1 1 1 . 11 

2 . 113)(1I1 tf>W«S#fl>KlKfi# (SIB) 

£ b feWrt-*® 1 h 5 V ^x * «t 0 % 

0. f?2. H5. IS6<50X>f -yf- ( 1 2 0, 118. 1 
19)(1 fll 2 coMfPfl^ (S2) ^y-McATJfcf 

^Hl^flfflcoh^yyx^iO^rO. MISII7. £$8 

COX-f yf (114, 115) #*SS 2 <7)f [tfJWi^- ( S 
2 ) i; ^WM.m^ ( S 2 B ) fc £ h 1/Z^-fl^ftLA 

HlO m>f yf (16, 117) #H i ^©jwt-f- 
(Sl ) k^coK&mn (SIB) fc£^-M~W? 

tiA^J -T C M O S h5yX7r^-h J: O^&o 
[0036] SWIIIIfl (RttDIt) tt. II 

5 1 , MttBS^cOtUTJ ( 3 ) K*?* ftTJS 

^ ( 2 ) (OasWtsffl£fT3£Wfl««H (510) t . 

Twtans&ms&oiii* ( 2 ) izm^Ziuaw? < 2 > cos 

*ftffi£fr -5Sc«fflig«Ba ( 5 20) t , Hi*, UK) 
HIff^(i. EBASfrF«EEV o u 1 3&*-t«RK67Jj*f t 

;J§jlA7j£ft&. 

[0037] *mnz#&mmmm mmmst) * 
L^—mmmm^zn^x . us s#»f4 1 . 
jsmnwam (210)11 mmmmn^tuMm 

( 3 ) £^-H^?«\ h'W ( 2 ) fcS 

^S^mscoh^y^'x? (211) iHHt. S55CO 
h^y^x^coy-xt&telliK® (vdd) fSftcx-r 

•yf (2 13) JSSc^h^y^'X^ (211) 

wisjyt mmmw, ( v s s ) ntc , a^icssRd 

KtzXJ (214) (212) &fix.TVi 

4. ftVBttffia (220K1 mriaiitftiiiRcoai^fi 
# ( 3 ) h cwt, h w ytfftJiMT (2) iz 
mmztitzme^vyy'jx? (221) me 

cnvyyyx? (221) ^v-xfcffi{&#j|fl;i!g ( vs 

S) PaldX-f v f- (223) Srffii., ^6017^^ 
^ (221) «KW >-h©fufIMi®VDDP B 1(C, It^iJ 
WiM^tt^X-f yf (224) fclSU® (222 ) £ 



tittTHS. TSflflKM (VDD ) fc ( 2 

1 1 ) <7>7—bmiz^ U-te-y hfflOX-f 7 f (53 1) 

jWRKSfrcvvs . ffieiiBji ( v s s ) tl7 >^'x 

^(22 1)fl)y-MBtt, 'J-fe-y hfflC0X>f -yf- 
( 5 4 1 ) ^§ft.TV^„ iJtyffflfOXlyf 
(531) #3j->3*i.S»SISL 15>y'X? (211) 

EVDDfc'J-fey bkZft, 15>-y^ (211)* 

U *tf>ISL 3E«ffliB«a (210) 
tt^-TSo U-b-y 1-fflCOX-f yf ( 5 4 1 ) W*y%tl 

hmm, byyyx? ( 2 2 1 > ny-hnm (Utt® 

fl, F5yyX? (221) Sr^-^^ffii: U ^^Pal, 
ftSfflJSfeS (220 ) ^KSftt-f 4. 

[0038] *ffiuzft&fmmR immmm a. * 

WEmzftoiexMfo (311) t . mmxtis^mE 
mtrcmijj^ r -xwrntrnt &m 1 txm 
m^B. ( i5^'x^4 1 1 . mssui4 1 4 ) t , friE 

ffi^WFkfiffifflKW (vss) tcoratcffiMSfL. tu 
l&H 1 TXMffli^S^^ttl7JSixl.^'-f 7XIE 
SrA^^-rs^^-nvh^yv'x^ (4 12) t. Sr^B 
MiEA7JS^«EtMiatii7JS^«Ei:co«r±^^ 
jEttgi&S^^^o^Wm'j: 9MI5tiJ7JS^co^« 

•f^ffl^fio 7 * ayMK«EE^ (410) fc , mtmm 
nnscoai^ fcae^s mriaaiTjs&f cowM^m iff o mm 

m% ( 3 2 1 ) t. iwfeA7JS^«l±£Sfi-TEtt7jA-f 
r^«E*M1B^-«JS2 W?-f TXMfg (421, 
VMM4 24) t, SFfifflWKBfc tfflBtijTJS?- 1 COWII/Z 
mm^fi, mWm2co;U rx«J± 
%A3it-?&y xnvbyy'Jx? (422) t. 

t . itriE atjs^ we k m iaai7js^«i± t cosj±m(c 

fffflSff-3 7*oVS?E«igH (4 20) t, SrfIx.T 

[00 39] J; ypffltcti, *RM£.toi>miR®m (IE 
ttSIK) ii. *^4Uvv-Satw?WBfc*iV^T, 01 

0 1 s S{4fM«i®v d d ^tuieffi7JS^ 

(2) kcormzmmztL. mmmm^cota^mn 

(3) *y-b(CA7Jfc-rSffi7C0h7>-^X^ (3 1 

1 ) Sr-ttf^S0S§t . m^jS^- ( 2 ) HSfiilKi! 

(vss) mzmmztit y * uvmm,com s co b 5 > 
^•x^ (412) t . atjss^ ( 1 ) kimmnm ( v 
s s ) i8kc#a§*u 5g»)fL« (414) vwmzti* 
y— h^iria^ ^-DVffijjicco b 5 y-Jx? ( 4 1 2 ) co 

h 5 ft* ^-f ^- KSBRS#ifc SS 9 co f- 5 y 
yX^ (411) t. ^^-r^y^nvMSmiUSS (4 

i o) zmtT^z* fiMimjis (vss) b 
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? (321) £-irtri&«[iMt , tfJTiS^ ( 2 ) tiSft 

Mwm ( v d d ) Pb1«sms 7to vmfc^m 1 1 

Ob^yyX^ (422) t . rSfifJKMt A^ffi^ 1 
( 1 ) Pal^fA^. jmtfiM (4 24) -C»£ft.. 

y— h ^ifria^ * uvm^m n<w? y^x 9 ( 4 

2 2 ) coy- MdS^Sixl, HSW^nfcflS 1 

2cOb ^V^'X^ (421) t , %^-f&y*V t 7M3L 
n®8& (420) t, ftVHJft (3 1 

i ) ktttxm (321) co^< t h-mm-ismz 

WflW-ftkfcfcfc, luie^^nvMKStUS^ (4 1 
0 ) , at>"HfrlE7 a-n VM5E*HI«§ (4 20) co*£1*fb 

[0 04 0] 3>£>K. IS7C0 h^V^X:? (311) t 

( VD D ) cOfUtCX^ y f (532) 
X, 7tn7SM8»l7>'yX? (4 12) tffi 
fifM«jSStX>f >yf- (5 5 3) Sr'Oi^. ^9«h?y 
^'Xy- (411) <£ffi«*«iatC . je«SifflB (4 1 

4 ) kW^zmWiZtlhXA 7f (55 2) $ 

9^ob7>^x^ (411) tmmmMwuz. xa >y 

f (551) t5£«MiK (413) fcffiiTV^.. 

SSI OWl^y^j' (321) fcffiffifflWHB (V 

s s ) comizxj vi- (542) *mz-. y^uvmm. 

oM\ icob?> ; Jx? (4 2 2) km&MVM (vd 

D) ^tCX^f -yf- (563) Sriix.. II 2CDh^>'> ; 

x$ (421) gramas ( vdd > rate, %m$m 

(424) tUMtfiM^fl-SX-f >yf- (562) 
X^12^)b7yyX^ (421) t fififlMi® ( v 

5 S ) HtC. X^yf (561) tSttitiS (423) 

- h t iSfiMffil (VDD) coHt1uiE^iJj[l]g&coffi}] 
ft-*|- ( 3 ) £'J-fe-y htSX-f 7f (531) Srfl^T 
^4. t-T. Hi O^hyy'JX,? (321) coy- 

b t {&WMWM ( v s s ) coBKcfc , iwfBHitHIIS&com 
j]\tn (3) ^'J^7m^7f (54 2) tfiix. 

[004 1] *flMHt=«*«jSIMWi» Hi 4 *#HW 
Sr. flRfcTx-^iliteK^&fctJlIIB- (10 0) t L 
[0042] 

[ggttffl] JJELfc*HW<0SaiOJBIIIfc-3^T§ £>(- 

UTjartRW* . et i is. ^i^cois i e&mmo 
[oo43] hi **aw-4 t , i<osest«fc:ffi4iaKi 

Hlg&t4. pf-T^lh^yy'XMl 0 1 . 102t, 
nf-v^V7VyX^10 3 % 10 4£fil;L. py 



t*;H5yy'XM10K 1 0 2C0V-X(44±iffi& 

«E£*u *o*SHS«bS (SS-pS) tift&fflWilVDDt 

comizli. XA «yf- 1 1 1 tgiSSl 0 5 t^'M^Uc 

JfgESixTfcO. pf^^h^y^MlOK 1 
0 2<oy- hiatit^Jtffij^ii^x-'f 7f 1 12, 1 

13£lfi.. pf^^H5yyX«10K 102 
WHWytnf^^/lh^yyX^lOS, 104 
cOb'W y kifM.^\,zW^t\X\^h . 
[0044] nf^^l/h7yyXMl0 3. 104 

vsst«:ii xA vi-i 2 OfcSE«aaKl o 6 t 

^'MWdil^ixT. nft^H^yyX^l 0 
3 , 1 0 4 coy- b Pelfclt^JtffiS^ilfcX >f 7 f 11 
8.119 %ffiz_X^h„ X-f'yf 1 1 2 t P 

y ^ h^yy'x^ioi coy— T- t co®M* t . x 

-f -y-f-l 1 8,kn^~^^-)Vb : yy i JX-? 1 0 3C0y— b 
tcO^jSt COP H 1£t4ltMtdfi^£ft?tX>f -y-f 1 14 
til 6*ffiz.X^Z>. XA >/y 1 1 3tpf-v^h 
^y^'Xr? 1 0 2coy— htcOg^&t. X^7f 1 1 
9tnft^H7VyXj'l 04 coy- hfccOfiSf^f 

k wiatlillMt«SKSii/£^-f '/f - 115i:117S' 
fiiTV^|> 0 X^fvf 113il 1 2cO®8e*{4. X-f 

7fll8ill 9tf>«SMtfc!BKSrt., S^C. pt^ 
t*;H5yyX^ 1 0 2C0VUA yt nf-^^lb? 

y>-'x^i 0 4coh'i/4*yco^^cffi^§^Tv^<, 

X>f « y f - 1 lAkxA >yf- 1 1 6 cDmm&k . X-f -y f- 
115U^7fll 7c0fm*i3. MlDATlS^V i 
nP. VinM«flfilM§^ Pf+*^b?y 
^'X^ 1 0 1C0FP--Y yt nft^/H7VyXj' 1 0 

3 co h* is a ynimMi&iiiJffif- d f o u t izWfiiZtL 

[0045] ^co «t -5 c iostaiwtcfl5sii«ng» 

(4. pft*;H7yy'X^10 1, 10 2t. 
^*;lb5yy'X^10 3, 1 0 4 t . 
(XA -yf - 1 1 1 — 1 2 0) — yJCON^y^'X 

JftiflrxnX-hWEN i nP. Vi nM t SrHWAy 1 ] 
•tSMKlWt^O, ffiTjcoh^y^'x^M^BulBifelW 

cOffii]*r(cA73ffit tii^Sj&^nm^snft^sr^ 

t-=t o . friBHttistt friE^ iy y h 5 5-0]&co3*miy 
fttcD^ix^fticD b 7 yi/x?mfi, mwmm^mz ± 

D . ^ftJ#t t^l^>-h59-Mt i t 

3fe 0 . -^^IIKiM t ^4 1 § . ffi/7(4^ yyiS5 

[ o o 4 6 ] H2t4. zcomrnmizffi&mmmmzii^ 

X , 1 cO#X-Y y ^cOMfffcOftyj 

*KW-*fc«xoHT*4. 02 «4. fgM^#^S^ 

«k 1 2 o«sseKm ( 1 . ssrqw 2 > a^s 
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[0047] fflfcfim lTtt, ^^7f 111, 11 

2, 113. 116. 117J^ytL, X^yf 11 
4. 115. 118. 119. 120^t7tf|.„ 

[0048] i«tl, nf^^;l/b5y^Ml0 

3. 10 411 ftffi^SfUtV— *J&*^S£jSl 0 6(3 
ffittSih.TWHlSif'U 20^A*«£EV i nP. V i n 

ii-v^yjx^m 01.10 2is. y-bagessai 

tl ( ^4* =r— FSSRSfufc b 9 > : JX 9 1 0 2 \±J] V y 

v^7-cnmfiAt\\wt%-?) . mm^WM^. a 

1 0 6 teioTfMffllStU),, 

[0 04 9] — J6r, SSte»2Ti±. X4" >yf-l 1 1. 

112. 113. 116. 1 17S^7tt, X^yf 
114. 115. 118. 119. 12 0^^->J:t 
S t iWttpf+^h^yy'X^lOl, 102 
2 OWA^J«J±V i n P . VinMt Sri6i&A:Jrf" 
SHi&fcfi:^. nft^H7>-yX^103, 1 

0 4 ^H«j*f«tH**ttcA*Si: aj*** 1 -?-^-?*.*** 

mtii WfiUmffiM 1 0 5 fc «t oTWWSiift . 
[00 50] 2rti!i3&BB<9aj;Jjfi#li. h^y^'x^ 

1 0 l<7)b'W >b hyy'Jx? 1 0 3C9KW y<7)4± 

atm-sj; ok o ^a5ej# 1 1 ^mw#2 ^ 

4^ < t i> -Jicr, h 5 > j?* ^ *tjj- 7 -T4 MB A?J SE 

7>yX^l 0 3,1 0 4 #ili(i#f ffifi 
ttjSVSS^^nf-^^h^V-^^^l 0 3. 10 
4tfOHf(«J±^Vitt©^mj±SrTI5Bi: LT^ixJ; 
fi(IOMB)A73SJ± ( V i n P . V i n M ) IzHLXW) 

K^yyX^lOl, 1 0 2 #ISKl# ft 
fitiVDDKpf^/l-h^yyX^lOS, 1 

0 4<^EfflISE#JWffi^«E£±Rlli: LT-t*ii Ofi 

«©ffllJOHK)A^'SJ± ( V i n P . V i n M ) IZftLX 
»»t4 *S^«±. Vm £±iE±Kfc TRBWiacD^EEKISje 
#1 <^«!Bt U Vm5ftjPI«0ffi«'ffi«^IS»A*WE(C 

*f LTig«g 1 ^ttffit & Sid fcflj»fflirr4 . 
[00 5 1 113 (A) . H3 (B) 14. 02cOj$^-tJI 

#1. 2fc:titt4. HKOSMBUR (IHillJRwas** 

I,, Srfc. h^yy'X^lOK 10 2*31^10 
3.104 b 5 y "JX^m^ifi 



tW^-Wzn&h-th « 03 (A) . 03 

(B) -m. ^lyybS^-Eii&lclO^U^b'Wy 

^5gmiT-(±V i nP=Vi nMt^rS. 
[ 0 0 5 2 ] JJcfc, *^HJc7)- IQiWfctJV^-C, Sitr 
n^X^t J: *) . ffittso b5>y*X ^MtfOWtt^S 

)Uhy> : Jx? i o 3^tt#ll^tt^fVx£^ 

[00 53] 03 (C) . H3 ( D ) ii, HSWtJit/ 

#p>-b 5 ^-ms&Sr^-rb^y^x^ 1 0 1 . 10 

2 , 10 3. 1 0 ACD^K^tl^y— b ■ V—X^mS. 

tcM^s^yiWfSi^K w (ids-v 

gsStt) iyjkLfzMTh^o 03 (C) . 03 (D) 



SE&MMftMz-itifc. nft^i/h^yy'x^io 

3<7)#tt^*tT^So 

[00 54] 1 T'ti. 03 ( A ) . 03 ( C ) 

pf+^b^y^lOK 102 
#*#ly>-b$5-|II&&£fl§lftU SaWtSrf nft* 
/kb^y^X^l 0 3. 1 04tf L^Kl/^f d 
slOP Idsl02 (Ids 101 = IdslO 
2) fctfBfr*-*. 

[ 0 0 5 5 ] nMOSllh^yyXMl 0 3 . 10 

- v-xmmmi. b'wxist 

IdslOl. I d s 1 0 2tJ;^i5. 03 

(C ) t^-r#l*m. b^y^'x^ 1 o 3coy-h ■ y 

-X^lEVgs 1 0 3 b 7 > ^'X 1 040^ 

-b • y-xiatEEVgs l 0 4 iDiA^< ; S:SJ;d 

[0056] nft^N?^^^ 1 0 

3.104 CO^'- b ■ V — XH«JBE<7)ll3&SA*«EV i 
nP, Vi nM^ffiiJ:^! OT^M^^JSO* 

VinP-VinM=Vgsl03-Vgsl04>0 ■■■(4) 
[0057] -^f. ^W#2Ti±. 03(B), 03 
(D) *#Hg^"Sf:. nft^h5^^10 3, 



1 Q4l±#uyh$i?<-mffi&ffitfLL. 



tSldsl03, Idsl04 * ^^tLfltJ&^TS e 
til ds 103, I ds 1041:^0X^*1), 03 

( d ) fcjjt'tmTli, h ? y 9 l o 2 <r>'f- h ■ y 

^XSiEV g s 1 0 2 C0^f3&s h7^y'X^10 1 (50^ 
- h ■ V^xHtEEV gslQUD fciKSW^^S < 
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5r* 4 3&A:WS±v i nM^x^»;fit«M 

i o 2 coy— h ■ v—xmnKcom^ a^sjev i n 

P. V i nM«tJ±it^'), JaT^HK&MftfJAo. 
VinP-VinM=Vgsl01-Vgsl02>0 ---(5) 

[0058] iilkX 0 . ffi^Wg 1 . 2 CO^S&RKItfc 
A^ffiffiV inP, V i n MC01JIM ( V i n P - 
V i nM) (4. fcfciEfcSr*. 

[00 59] iilll n^^VVyy-JXSf 1 0 3C0 

F^yyX^ ^ftco-f'tL^M L t „ SMg£3J# 1 , 2 fc*S 
ttS. ( V i nP-V i nM) CO-rtLCO^T[*I^LV^ 
fcfcSLTtsO, J§MfiJ§fc4-S> ( V i nP-V i n 
M ) CO-TiXCOfiH^/jN^ < fffi £ £ j&l-CS S . 

[00601 SC. h^yyX^lOl. 10 2. 10 

t F U -f >9ffillZft~t& I d s — V g s W&m&CT)ffi% 
(A I ds/AVgs«WI) J&*+3H£L<3r& 4o 
-Itf, ^t>*>S'l4r H 1C0 I ds-VgslW 

1 . 2-en.-e^C0 (V i nP-V i nM) CO^flCOA^ 

[006 1 ] ±i£coiJHJ!-m. nft^;ll7>yX^ 
10 3 cO||fimE^±iJD^r[9]C--f ( V t n + A 

v t n ) zmizmfxmwLtitiK b ? y=jx? 1 o 

1. 102. 103. 104 CDl^ft^COfS^'fPWf 

tt*^-ffL^l^T"ft itt, SHSK&# 1 . 2 tfeftS 
(Vi nP-Vi nM) cr>-ffl<7)^\tmL< . ffi 
MW^SrlfoT t . (VinP-VinM)«ffl(7)I 

< nz. h i t a^cs 5 . 

[0062] -fftfrib. *^BJcoiaj)|lliS{i. 
J; U y h S =y - £ ffitftf § 4 o co h 5 V S'X ? 
co^-f^L^^^tt^^-f *ifc*£Ti> . »M1H# 
1 . 2 fcBftS ( V i n P - V i n M ) coyiXCO:frft(4 
#L<3r9. Si^HTot^ (Vi nP-Vi n 

m ) cwixamsfc/hs < nri ^ i t & . 

[ 0 0 6 3 ] =5rfc . JJBUfc 4 a SrfWKMFCtiSr < . 
03 (A) , 03 (B) t |h) tff)£c0 2 o<»>aa»iii» 

so * trass ucist,. mm^-ro o #;i 

J4. HI6^j:^^VbS7-lllSSS:fi!^-rSh7> 
^'x^SfHtSrS (01 5co^coHII&Sr#^coi 
h) . jta&»41Il«fc:*5VvCMU h^VS^^Wttcj-tfH 
lZtt~t& 2 •OCOMtdlllSSco ( V i n P - V i nM ) C0~T 
tico:fr fr^M&S t . 2 ^coHKilIllf#cotU#(c 

«fcS (VinP-VinM) co~f ftcofi^^hS < fPx 

[ 0 0 6 4 ] H4f4. *»BJC0S2C0H5tflJC0ffilS 1 ^7S 
-tHTfe "9 . Hi co^t&HIStco^-X-f <y y 2r . MO S b 
5 y y x ? T-fflfig; L-?t — (5USr T^fWX'h h „ H4 1 is \\ 

X . X>f •y-f-SUWl-^S 1 . S2li. ( L) 

ifcti'vf (H) T*J»Sti5. 



[006 5] (SI, S2) = (H. L) 

■fhtmmmwivAmt^:*). (si H s2> = 

( L . H ) i: Mffll-tS t ®«K0# 2 co«SI fc 3:6 . 
sib, S2Bfifiiftisi, S2coSIBfi-^i:-r 

[00 66]^7fll ffiM. aWhWWWT-Sii 
{f. ffimcox^f yftfeoti^, H4f{4, i^yy 
x^m^-^< (*JHR£*«> . 

ffiflwaiv s s t ji^stisx^f y f 1 1 i>x^ 7 f 

12 0(4. •etl-f^frcOp^-v^h^y^'X^fej; 

[00 67] tJtX^f -yf-1 1 2. 113^,##;C0p 
f-v ^-/t- l^yyx? X'ZK^tlffl&LX h 4 V ^ i co 
a*{4. X-f 7f 1 1 2. 11 3*^y^fc=Sr£C0 

. WfiityW 1 co^STfe 0 . pft^;H5yy'X? 
10 1. 10 2^1/^15 7-@K*«^-rS*^T 
^COt |(J)pf^^b7yy*X^ 1 0 1 , 10 

2 coy- h mmt. mwrnmrnK v d d t=it«wiav •> 

— Sco«fit^rl.^A,T-S)S. ^Ixtf. «?liSl 0 6co 

spf-v^n^yyx^ioh io2coy— btis 

ffiMMfflfrf V D D t co«eH(4 . Pft^ll5yy 
X? 1 0 1 . 10 2c0RBfIWEEt56 1 =5r'9i2v>«]±i:^ 

D. pf^^n^yy'x^ioh io2coy— y-v. 

m±, nun&mmiznLx-wtmiiiMWM&vvDiz 

JffV^tV^So Ui s -?t, X-f y^-1 1 2, 113 

Sr. ^copy-v^b^y^'x^Tis^L, 

coy- h fcffiEOTHWEEV S S & ^-^.T^ >b L. iS 

fiIiliEVDD^^tt7 t tilK+^Xl -y y 

[ 0 0 6 8] N^LT, X-Y 7f 1 1 8. 119i># 
#:C0 n f-r h 5 V -JX^X'^tl^fm^L LX i> 4 
^, X-f .yf 1 1 8. 11 9^y^®t^SC0*i. « 
MlU#2co«ffiTny-v^b 7 y-JX? 10 3. 10 
4i s *l/y h$7— S^T, ^-cot^co 
nft^H7yy'X?10 3, 1 0 4coy'-h«{4{4 

ffififimi® W± v s s tc JtRS^iS v ^ygcoifi fc =Sr S * a 

hXfc>%> o 

[ 0 0 6 9 ] SriJ, HlCOX-f 7f 1 1 4, 115. 1 
16. 1 1 7 (4. — SB^A^JSB? 1 4^«S 2 
Ti3 0 A^SJiV i n P . V i n Mifi&M&'^&.X'H-Z- 
ihtthM^Zli, CMOSX>f 7fTSl?il4. 

[00 70] IH4tCfcV^T. ffi^Ml 0 5i4. V-X^' 
SfiflWilVD D^SNSKSft., y- 7X1JIB 
I ASP^'A^^tL. HW^, Y7> : JX-*?10l 

ti o 2co^iiy— xt^s^T^Spy^^/kb^ 

yyx^i^jrl S«10 6(l y-x ^ffifiilM 

SVS StffM^tL. y— MCVW TXSJIB I ASN 
^'ATlStL. YVAyifi. l7yyX^10 3kl04 
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i. *) ^. A*>fr XlJ±B I ASP, BIASNIMg 

JS t T A-f r x Stffc § -£T & i V ^ 0g H3£ 

»EIK*fM:3-if (SI. S2) = (L, 

L) tLTh^yyX^lll. 1 2 0 Sr7f7§-tt^i: 
t i>fc. A-f TX^JIB I A S P ftiillMMV DDK 
W#-t«»fliih7>-^x^ 1 0 5£#SffifKU A-f r 

xiebiasn sfitafiwatwEv s s izwwz- , m 
math yy^x? i o 6 zftw&fcLx mmm&ftffiT) 



M&^lZjtg8iLXUJiffi1tt:9ffll-t2> Z t i>T* 



[007 1 ] ^fc^BJ^SIJ^HM^ItOV^Ti^B^ 

$&c?)ffif$tf)^ZtiX\^h, -tKcfo-tb. El5t;fcwc. h 

^yy'X^lOK 10 2. 1 0 3, 1 04, 7f 
111 — 12 0. 1 0 5. 1 0 6 3&^^^»H»HI 

figfi, Hl^t3tt)«i:|5)— T'fc^o t/tEl6(±. El 

[ 0 0 7 2 ] H 5 t . i«ffi»0lf#{i. m 1 

5 1 0. 520 fc-atrfWEMHBIIIIfrT&S . EI5 

{£. AAtJlVi n (EllTliAtrBffiV i nP) fcft 
AtEV out (Hi TJiAtJWEV i n M ) ^'ASJ § 

[0073] ^±MfM®5 1 Oii. ffi;*jiB?2£aK»a» 

^«-rs?t«Btf«iKT& o . «tiS5 2oti. ma 

ft«JPffli&5 1 0. ftUffltffllKS 2 0tfD«J«fcO^ 



LT. HScoSBftHIJBKOlM^fcio^tiiWtft. 

[ 0 0 7 4 ] 126 tCfcWC. SiiWg 1 <0tJMrCteHI6 
EH&cOX-f -yflll, 112. 113. 116. 11 
7Sr^-yi; t. X-f yj-l 1 4. 115. 118. 11 
9. 1 2 0£*7i:U 1 Ofciittft: dMP»T 

86) , iBffiK 5 2 0 ^RStt-ft (ffit) 

[0075] ■£ LT . E^S^lffiV out ^'pJfH«* 
J±J; "3 ffi«SW>fc § fc, A#SB7-«EV i n fc tftfj3|frf 
ni±V out cofl;J±ll^j£ tfcil»|H|»Ofiiffcf3«£ t«t 
IB© 5 1 OsJsMftfflKJ: 0 . SMftJlVou t £ 

[ 0 0 7 6 ] — 3r\ SSRe»2<0*OI|-cr(i, 
X-f -y fill, 112. 113. 116, 1 1 7£:t 
7b U X-f •/f-1 1 4, 115, 118, 119. 1 
2 0 £ U *dg5 1 0 £#JSttfli (ffih) . Jtf 

H@l 5 2 0 £v£ttft (Uff "Tigt )tS. 

[0077] * LTfctt^ttffiV out ^FJtffl^«J± 



I ■=> J E&1 

EE V out coWEHtJB tfc 



a 5 2 o oswfiffifc =t o , ai^ffl^*Ev o u t sjjf 
[ o o 7 8 ] ni(HHiB<Joaj*3&**siiis 210,2 

2 0£#LT#51fc4-3TVv6jfc£>, iiHS2 10. 2 



[00 79] ia6T'tiFJfacOttffiSrIBIj|-rS 1 tfi 



ttmti . 

[0080] @5fc^Ufc!8HH&fc:i3Vve , nmmEl 

COpf-^^b^^yx^jktl 0 1 s 1 0 2 fcilA'nf 
J f^h5yyX^Ml 0 3. 1 04i±. ^tL^'tiMM 

£ <0 1 § HtJjIUfgcO 2 owAAWf fci±, A^S^«JE 
V i n (EI 1 Xl£AJlW±V inP) t tu^ffi^mEV 
out (EI 1 T1±A7imj±V i n M ) ^ATI Stt, V i 
n = V o u t tf^mtm o 

[0081] Lfztf-?x. zcrtms. m3^mm.Lxm 
m 1 tzmmtfi . m 5 t,z ^ ttzmm HBtc t> * o * * it 

{SAD. StTn-fexftJ: DUtftHIg&cOlal^ttb^y 

^x^*f«!t#tt*i-ra^*s^T% . ffi^we 1 . 2 t*j 

(tS. ( V i n - V o u t ) <Vftl<7XH$i\\±m L < & 
^ (Vin-Vout)Ofix 



EfE4 



iEII&«0iMK3«J:U f tBiH 



[0082] h 5 v^x^^ttcA-ftLii. iife 
5 1 0. 5 2 0^fc^Ti>^t§^^'*.l>^. £il(- 

emwrtuznfettxttoi * ftmn&wt lt+ 

[0083] El 1 5tC7KLfclEiSll]S§t . tfJTJffi 

J f L 2tA^a±V i ntfLUtKVou t t LTJfJ 

#)Vf— s J~7 * uu m$&9 01, 902 fp^ti^timm 

=ro<7lUIE&9 0 1 . 9 0 2£-TO 1 3#£TlBi&Uy§£\ 
h ^y^x^^ttco-Tftt^tf-i. ( V i n - V o u t ) 
<50-m<7)^T[Bi(i:ffi®T^ "3 , -e<?)«H*/hS < ¥Vt h i 
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[0 0 84] t*^, H5^IBiftHIB{±. Hl5£Dlg 
IBIftJ: 0 t h5y^^fiftt«0ffititti (Vin 

- V o u t ) CO-tflCDM^^ < ffl*. h Z k 

[0 0 8 5] *£>j£t\ H5teSUfcKlrtiIIW4. 

>i?X ?W\tCO~ftlltZ)ttt& . (Vin-Vout)^ 

fe b Mttffi^fMffl r y r & k dati s 0 

[OO86]07(1 05^ffi«EIK^»ff*»^4 
^/PV L 1 bi&mmWMMiLV^)VV L2J, SI 5 <7)lg 

tt^^flt^S ( V i n- Vo u t ) ^^MIH^ 

[0 0 87] 117 tfe^T. SlfiMittb^y^X^Wtt 

Vout=Vintft^ 

[0 0 88] igfljf K 2<^0#it«t4 % Wi<^fll 
i££lWr&fc&>. M^VLlll EI 5 ^igMfH 
KtSHSHW 1 ^««IT« L . ffiffil^^V L 2 iijg 

I 2X ( AVL1-AVL2) I ^ {2X 
[0 0 9 5] Lfc^ot, E(5^)lglJlIlK(i. Hi 5C0 

mmm^^^h, h^y^^t^fixtm'i. (v 

i n-Vout) <Ai*ftC0«i££/h§ < fflx. S - £ #*T* 

[0096]4fc,SSIK!»l, 2<?)#tt«<?D*7-fc:v 
bAVLK AVL2Jt^l)l^f KtS^, P 
MOSb7yyX^10K 102fc, NMOSf^y 
VX<9 1 0 3. 1 04 <AflSttlH<?!) Ids-Vgs (Kl^ 

>fy«Stk>*-b ■ V-*IS«E> Stt^ilSMit 

[0097] s $> iz^mi&mnmmmiz^xmm^- 
So a8t(i iai^iaBiiiB*fflv^T«jatU3tB»iii 

7>yX^10K 1 0 2. 1 0 3. 1 04, X-i -yf 

1 1 i — i2o. m$m 105. 106 i^^&mmm 

[0098] ^Sffl^±iSS2 1 Ott. HifiUlSS^ttJ* 

fi-^-3 ( b7^x^ i o i k l o ycomwt 



7M^±AVLh ±AVL2kf^o 

[0089] fsmi^ ^^msmmtf^utiti^iHt. 2 

[0 0 9 0 ] El 5 c^KMriHBTti . BSttWS K 2(:fc 

ft£ ( V i n-Vout) <DTtlCO^filli^L^Zti)> 
07tt3ttS2O<5O«£EK;pvLl. VL 2<5Dfi 

{ (VL1 + AVL1) - (VL2+AVL2) ( ■■■(6) 

{ (VL1-AVL1) - (VL2-AVL2) } ■■■(7) 

k^&o 

[0091] Ltztf^x, m^ms^com^im^. m# 
<nm<7ymttte&kr>x$fot>tL. as* (8) r#££>*i. 

S o 

1 2X (AVL1-AVL2) I -»(8) 
[00 92] t^t, HSl^LfclBttllBtts^ 

T. kiM«W2*«J i 9«iTB»Ufci:S 
<0JB"IK£fliiS4. SfttBWK 2^#«ffiti3^T±t 

[0 0 9 3 ] 01 6c?DiffiHJK*3(tSiai 5<0IB»H»<£) 

{ 2X (AVL1+AVL2) } (j* 

( 3 ) #(H) kttiR^S k . laT^BMRttHB^^ft 

[0094] 

(AVL1+AVL2) } 

... (9 ) 

2(cSM^ixT^-g»pf-^^h5y^'X^2 lit, 
h7>y*X5'2 1 lCDV-Xh. iSffifflMilVDDitf) 

Srfl^TV^, mts^ : ¥-2 ( h7^?2 1 1<D 

D D t h 2 1 1 cT)^- h fc|ffl(C#AS*Ut^ 

>f7f 53 1 S-lrTS U-fe-y MUSS 5 3 0^fli.T^ 

[0099] mmm^mmrz 2 oti mhmm&jj 

TV^-S nft^b7>yX^2 2 1 k. b^V^X^ 

2 2 1 co y k . ffififiiMi® v s s fflteff A § rfxT ^ 
k. Sf4iIMlVDDt«:, B50JBIIIt«BttS#LT 

V^S. X-f *yf-2 24aV«8KIB2 2 2*«iTV^S s 
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2 1 coy- vrnzamAc 2 nmm 



2 1 <7)^r- h i: OPhI^S ASftJtX^ 7f 54 1 £3Tt 



[0 100] H8fci3M 
US 2 10,22 0(cSSRS*L, iattHBoajAtcjBt 
T*WIK2 10,22 OtmftL* XftVgfFWEN i n 

2 ^X-ftWcf- fcfiATJS^ *E V in (11 T14 A7J 
*J±V inP)t ft7jS^*I±V out (HI T14A* 

WSN inM) ;#AJ}£*U MBamfiNBIllHkOfllfe&^r 
[0101] i^mftlilSSeoaj^ ( h 5 y ; Jx? 1 0 1 

t 1 0 30r'W ysOSM*) ii. *ffi&2 1 Ot 2 2 
0i:t*fLT^ai:$^Ti^. LT , 4MBBt2 1 

o. 2 2o%mw^&mz, mhm%cr>\ti^m^3%: 

y-fe-/ hfl>ijt7 MHS&5 3 0.54 OSrtfcifC^ 
[0102] H9(4. 08tC7KL^4^»JcOlgK) 

[0103] wswsm i coai^Misrii^ m»ius#^x 

^yf 111, 112. 113. 116. 1 1 7£:* 
y, X^yf 1 14, 115. 118. 119. 120 

3G<?)X4 yf 5 3 1 t LT. Hi&ISIg&eDajTJ 3 

* ftuL«M± v d d fc-HWKv *n*|S| ( ry-bybi 
IBJj ryf-r-yfS. 139 *1) 

t^t «t 3 tc, ;«utyi njfsji . Miwg»^ffl* 3 

1 Oti. #vStth§ix-S,» 

[0 104] -f-LT, X-f yf 5 3 1&#7 bLX 
•y hMira^^TL. -e<50m. X>f'y^2 13. 2 1 4 £ 

lt, mmm 1 o*attft <*&fto - 

cot*. H8CDKi&[SS&4. 116«*';l/f-y7tn 
1 0 -y^9 5 1. 9 5 2. 9 5 3**^^ 

ijtm^Kmsmtzis^x . a^s^*j±v i n3 &»v i 

n>V o u t btth b , Hifr@B&<9ffi:ftm#«EEa*ffiT 
LT, pf^^N5y> ? A^2 11^>'i:^^S 

^asW£Jj"CS&fciffF*EV out^vi nit-Mi: 

[0 10 5] if^. A*#f*EEVi n^'Vi n<Vo 

u t fc 3rS fc . Hi6Hiffi«ai^e#«£E*t±# LT . p 
ft^H7yyX?2 1 l^t^D, VMM2 1 



2 tojfelf^ffl j: 0 . aj^jSffP«£Ev o u t & V i n it" 

[0106] £ OUSfeM^ U -fe -y MUSS 5 3 0(±, ®M 

ATJffi^SJiV i n^Wffi : fc<ii1SS2 1 

0 so p ^-v h 7 > : Jx 9 2 l l jfimwttiz^-yb =S: 

[0 107] Lj^L&^'jo, z\cr>m.ffim\,zi5\ix\i. V 
■fe'V MHS&5 3 0lz£ 0. Ml)Illfig<75m^3 p^-^ 
^ h7yy'x^2 1 1 tfsi-^tfJBfcS:* iiC'Jty 

H8T-{±. X4 yf5 3 1 X U -fe >y h Srtf 0 

iftHIS&O^, iyflll, 112. 113. 116. 1 

1 7(i. X-f -y^-2 13,21 4kmMLX^y^^tX 

[0108] -77. mmm2c?)tiit)Mmvte. mm® 

S&COXj >yf-l 1 1 , 112. 113. 116. 117 
&*7, X'fyf 114, 115. 118. 119. 1 

2o^^yt-th. ttzmtsmmcommz. d^mh 

»540«X4 yf5 4 l^yitt, HMHIIS^ai 
tl 3 5r , fifilStEV S S tc+ij-ffi^ 'J -b -y hffiP^O 
B!7*^^f-*— El 9t, SKI ) •C^idt, 
i^U-fe-y MB! HWSiOaiTJSr U-fe-y S^f 
ftmia-CiV^. i^Pal, «tM©2 2 OmNStttSii 

[0 109] L-T. X^fyf 5 4 1 £^7 t L*C V -t 
vbMraSri^Tt. -e<7)f*. X4yf223, 224* 

?rytLT. j*Mia220tffittfl: §its« <r 

IM8c0iElJ[lIIK(i. Ell 5<T>i$JWr— y'7tn 
y0if§9 2O (X-{yf9 5 1. 9 5 2. 9 5 3^ 

[0110] Lti s r>t, ffifK0#2iOffi7J^<?5H8 
COnmmffilZ&^X ^ A7l4§^«J±Vi n**Vi n<V 

outttSt, H»IIIS&<7)ai7Jfi-^«J±3& J ±# LT , 
nf^^/H7yy'xj'22i^yi^y, «v*m 

WJX\ VoutHin it'ffiSt^l&Ttf 5 - t 

[0111] A7JS^«J±V i n^'V i n>Vo 

u 1 1 +£h b , ^ifilUfE^ttiy'Jft^SffiMfiT t , n f- 
t^lb^yyX^ 2 2 1 ^7t*>) , «}^ii2 2 2 
«yt«ffffl i 0 , £fi7j4§^«J±V out ^A7lS^«JE 
V i n£X°3\Z±.lf&, 

[0112] Z. ^HMMO U -fe -y MHS&54 0(4, ftM 
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< . tMte©2 2 OiOn-f-v^lA^^'X^ 2 1 



[0 1 13] LfrL%tfh. -WHJgMTIi. l/-fc«yh 

?V=JX?2. 1 1^7«®fc^SJ;dtcy-tr^ 
Z b lz J; 0 , £ <o J: 3 % ffi^j y -f X £ Rfi <* i t **T ' § 

4. B8Tt£*-fy?-54 ITU-fey hSfrSW 

1 4, 115, 118. 119. 12 
0(4. X^f 7f2 23, 2 24 fcHJHl/CifryS 

[0114] ^H80M!J[gi&(4. H5<7).M»t 

otfc, fiS^Jl* 1 . 2 (CfcttS ( V i n - V o u t ) 
<WU0^fr{^L<. ffWiWoTi (Vin- 

v o u t ) «ftL<oflBt*/hS < fP-i S d t AfBm-c* 
[0115]^ *5fiffico»5<^Qfc«fc:-3V^TiiHH 

-r* . hi o (4. *^ej!c7)m 5 comrnmcoffii&z^-fm 

Xh 9 . H5eoffii6ISS&<7)Srj<^IlIiSffi^S:^-rE|-C35 

5. Ell OCiS^t, StNBBt3 1 Oil El8<r.tifMf£2 
1 0(7)«SSElB2 1 IhXA -yf-2 14i, 0S&4 1 0C 
mmt, tiflS&3 2 0(4. a8OigSS2 2 0c0«l 
i!g2 2 2<hX-f -y^2 2 4 Sr. ®S&4 2 0 (£g£|&;iT 

[ 0 1 1 6 ] Hi 0 £#8W4 fc . Hi!«(4. ATI® 
^lcoBE (A^ffi^«J±) Vi nttil^ii^2cOlijE 

[oi 17] 1 oii, m&MnmvDDt. & 

y-MlA^^Sp^-V^lA^l^'X^S 1 1 

) fc . ttJTJS^ 2 t . ffiffiflKK V SSt C0PJJ(3 

if Ssc£ 7 * n yff j&co pft4>;lf7yy'x?4l 
2 1 . A^SSH 1 l tffififMKiiv s srmzW AZti. }g 

«iti®4 1 4 TMStU b #7 * uvm&O h 9 
tlT^&pf-^A/l/h^X^XriM 1 1 t . Sr*-T-S>7 

*oyMiftmnis^4 i oh. HHiTv**. tt 

lfIS3 1 0(4. h 7yy^^ 4 1 2 tfififJMiiV S S 



1 1 fcffl 



I V S S b (DfflliZ^ %MmM4 1 4 i: 



?iJ(df^$:fll>X-f .yf-5 5 2 t. ^>y'X^4 1 1 

bmimiwmvDDtcvmz. mmmmizm^tix^ 

hXA >yf-44 130f%3StM4 1 3t. *flM.TV* 
[0118] JgffiH 320(4. ©fifJMMV S S ffl^j 



tA^J-fS nft*/kb5yyX^3 2 1 < JfeSHJH ) 

t . ffi^s^ 2 1: sffiHPEBv d d mizmm § 7 * 

n T7 ffil&cO nf-r^Kh7yy'Xj'4 2 2i:, ffiffifflft 
«V D D t A7J3S^ 1 Pal^if A$ 2l. £BSK&4 2 4 T 
■IBiilSix. ^'-h^'7 ; rn 1 7ffiB)tcr,h5>'^X^4 2 3 

5#420t. iMlgg3 2 0(4. Yv> : J 



X 9 4 2 2 t BiC 



5 6 3 fc . V7>i?X94 2 1 fciWMlMiSVDD fctfO 



" ^S?tM4 2 4 t lt?iJ(;fiMSil-&-X-Y 7 f 5 6 
2t. b7yyX^4 2 1J: ffififflMidV SSt oPhI 

t= . mmmizmmz fix v ^ x >r >y f - 5 6 1 

SJS4 2 3. SrfiliTV^. H 1 0 (cfc^T. ^DUIiiS 
^mm-h b5yyXr?3 1 1 . JtKMi: fc t, Wfjl 

fflS?S0K*fl!{R^-S h^y^x^3 2 l , V—X7* 
n 1 7Sfc«IHS&4 l o. v—xy^u r ?^mM^s4 2G{z 

OV^Ti4. 3t»C (#i!2 000-40207 9(C*-3'< 
^ailI^IJ.2 001-373302. 



[0 1 1 9 ] HI OfctiV^Tfc. iliJJllIfi&coai^Jira^S 
(4. #HRgt3 10.3 2 OtcffiMSnrJoO . UttUDBg 
iJOm^t-JCStT. if(>IS3 1 0. 32 0^'Ufft. ffi^J 

5S^2t, A>4«J±V i nt^Lv^«BESrVou t b L 

[0120] M»0S#^2O^A^ffi^(3(4. A7JS^ 
«J±V in (SI f(4A7jSJ±V inP)t m7J*ra?-fl 



EVout ( HI T14 A^mffiV i nM) tfAUZtl. 

?7(4mSS3 1 0. 3 2 0(cMLTftah^roTfc>9. 
til's® 3 1 0. 320 SrKj^$-tirS|frC Hi&Hli&Wtfi 
^J^U-fe-y WJ-tr'y MUSS 5 3 0. 5 4 0 £i£(tT 

[0121] y-X7tn7SI@K4 1 0(4. rr-f* 

^^lh7yyX^4 1 It. V— x^'ailfJS^tdg 
7 1 -hi i 'pf j f^l/f7yyXr? , 4 1 ltO^'— 
hWtMSix. Hl^-f V^'X-f -yf-5 5 3Sr^LTffifii 
«SVSStfi^§ix^pf-r^;Ph5y^'X^4 1 2 
h. ?ttpf J f^/lf7yyX^4 1 lOV 

-x t sfilBMiSV D D b <r>m,z . HM(c«M§ tiX x \ 
hW&M4 1 3MKX-T >y^-5 5 1 t. pf+^h? 
yiy'xr> ? 4 1 1 (3D F P W y i: iSMVM v s s t c^nH; 

[0122] 7— X7*nvJ5cfl:ilIfi&4 1 0 coirt^to 
(Wf|2 000-402079 < «;5fcli±3Iffi 
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mmm 2001-373302) m^m^ti^ . 

[0123] V-X7^-oVj«Illfi&4 1 O^ttlfNi:, 
X^yf 5 5 1, 5 5 2. 5 5 3T-$OT$fL. #X-f >y 

[0124] y-^7^n , 7ftfl:[iiBS4 1 otmi^m 

ZrWBtza^iX . pf J r^/l/h7y»i'4 11.41 
2CD h y y=JX^Wm^L < , «SSji4 13, 414 

4 1 2<Z>y— A^S^flffV i nj&»&y— b 
• V-^HtE^ltWctEt^S. Vi 
n<Voutt'f)5t, pf -f^kh5yyXj'4 1 2 

oy- h ■ y-xp H im)B±, mmn&x. 0 ^ a^ < , v 

—xy xuvM^zkhv^-^^VYyyisX? 4 1 2 

± o , m^s^«j±v out tgisTW 

[0125]* LTmTlilB^ttffiV out coffiTtc i 

0, pf+^ii7yyx^4 i 2^y-b • y— xia 

fflfiffitrS . ®SEi®4 13.41 

ft h ntfttf+ft'h £ v , P f-v h 5 y ^'x ? 4 

1 lcoy-b • y-xiBKEfc, EffiMEtti&b* &*: 
*A pi-^WUhyyyX?4 12c0V~Xy*n r 7W) 
mz£ 0 , tH^=FW£V o u t{iA^Jffi^*J±V i n 

[0126] ^Vin>Vout«i:llt p^-y* 

;H7yy'x^4 l 20^-h ■ y-xfifij±ti:, 1? 
u ty^ftjI^lfJf-L&v^ 

[0 127] — 73, y-X7^-a 1 7^mHlg&4 2 011 

(tl>nf^^H7yyX^4 2 It, V— ^j^ffi^UB 
^2tffigg§il, f-hiSnft^lb7yyX^4 2 
lcT)^— hfcSSggSfl, FP-W >-#X4" 7f5 6 3 *jr 

t t mmsmm vDDizm^fitzn^^^hyy^ 

4 2 l coy— x b fSMVMV sst coffli/ZWMlzmWiZ 

tLX^^m^M4 2 3mtXj >y^5 6 1 b. nft^< 
;kh^y5y'X^4 2 l^h'W^fciteflllSVDDiitfO 

HtiWIfcSSKSfVC ^S«?ftil4 2 4 St/'X^f -y f - 5 
6 2 *fii_Tffi fiS££ixTV^ . 
[0 128] y— X7^-nV7tmtllE&4 2 OCDMfElZ-O 

2 0 e0fWft±X>f yf56L 562. 563 Tf&lflflS 

[0129] y-X7^0 r 77t:«|l||iS4 2 O^ltJffnTig 

*«ettt4JV^T, nf^/lh7yyX^42 1, 4 2 
2C01 y y : JX?m&t>m L < . «stlK4 2 3, 4 24 

T«»s*L*ma]6«SELv^*&, h7yy'x^4 2 1, 



4 2 2c7)y-b«j±«A7 l Jffi : ?mEV i nA^y-h ■ 

v-xfm.W'zWIrixtzn.&.t-kh* icohS, Vi n 

>Vouttl)lit. nf^^lN7yy'X^4 2 2« 

y-h • y-xp HJ «,Etellffi«EJ: , v%A£<, y-x 
7*'a T 7KsfElzJ:& nft*;^7yy'x^4 2 2£9?t 
tt^ffltiD, ffi*JfrF«£EVouttgiS±H t S. 
[0130] LT . aj^S?-mj±V out £0*E±# 
fciD, nf^^lf7>yX^4 2 2t0^'-h ■ y — 

?tm#ffl(i^±^-^» o c\zx-\ nmu4 23, 4 2 4 r 
iwra s n h mmt+ft'h § v . nft*/^7Vy 
x^4 2 1 <r>y-v - y-xiBKEfcimwjEffaak* 

nft^/lf7yyXj'422W-X7tn 

viSmcJ; 0 . aj77ffi^«J±Vo u t(i, ATJffi^ttl 

V i nftje4T9[*±H t £>fl&o 

[0131] ttz. V i n<Vout«i;§l±, n^-v 
hy y=JX9 42 2 cr>y— V ■ V—XfflWEte h y 
yVx9tf^7bt£hmzt£htz#>, m7JS^«J±Vo 

[0 1 32] II Hi, 11 Ot^L^iHKIlIff&tfett 

[0133] 1 UK) HISS 

«X-f 7f 1 11, 112. 113. 116, 117* 
^ytL, X>f 7 f 1 14, 115, 118, 119, 
1 20*?j-7i;-r^. 

[0 134] 4ttBA»»iaC, 'J-feybE»5 3 
0CDX4" 7f 531 Sr^ryt LT, MttHIS^cOtU^I 3 

* , ©fi«jB«EV D D V i^7f nmiZ . 7° 

[0 13 5] *LT, ^7f5 3 1*3T7tU, 'J 
•fevMBHItftTt, *<0«, 7U>y^5 3 2, 5 5 

1 , 5 5 2, 5 5 3£#yb LX , tgiPIgS 3 1 0 
$H±^>„ lit. ATJffi^SEV i n*\ V i n>Vo 

u t X'fo & b . lySIUHKOtfJ^Jj&sffiT LT . p -^^ 

h^y>?x^3 l ltfj-ykft*). m^immjjx. m 

j]1fc?W£V out*, ATlS^-mJEV intX\ ffi& 
t,z3\%±if&ZbtfT%&, 

[0136] tfzAJjiffirFV&V i n*s, V i n<Vo 
uttfe^t. ia&Hi&cDtfJyJ 3 co«EE36<±# LT , p 
^^Vhyyi/X? 3 1 l^yh^rD. Hlff 4 1 0 
tfXBWtfffl J: 0 . m*ffi^«l±V out *At*]S^«J± 

V i naTg[S"Rf*. 

[0137] V~xy *WvimM®i4 1 0(i, y-X 

7is^mj±v out comj±n^A# usi: , •e^scmsg 
< , aj^s^mffiv out ^A^s^«j±v i n 

[0 138] y— X7^-crV^mEISS4 i o«y 
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-A7tU7Stfflfl VintVout^OlEiC 

X7tn7ttW4 1 Ofi. a^HC A— ^jl 
-hSrffl]^. ffiiSftffiVout^VintSgH 
ftftffl££>^ 

[0 13 9] UfctfoT* Ell Ofc^LfciBttEBti. 

[0140] -u, mmm2commmT^ mm 

EOX^/f lll s 112. 113. 116. 117 
^7, 114, 115. 118. 119. 1 

££5 4 O^X-f 7f 54 1 ^^-yfc LT. HBHgiS<3Daj 

m 3 srsemMEv s s t-HHHv > u ^ hwra^ra 

[0141] -ttT. X^7f 54U^7tU'J-fe 
yMHIH£#STU -f^flL X^yf542, 56 1. 
5 6 2. 5 6 3^^-yi: LT. iMipMf53 2 OSrtftf^^ii: 

ft o 

[0142] ZZ\X\ A^S^-mEV i n#V i n<V 

*#P*EEV out £ A^ffiTtffiV i n4T, 
[0143] iJtA^SffiH^flJEV i n^"V i n>V o u 

y^"x^3 2 lavt^is&D. y— x^^-n^HlMlgg 

4 2 0 c7)^«ffffl i 0 . ffi^S^flLEV o u t 5r . 
SB? ttJEE V i n 4 T-3 1 S ±tf & . 
[0 1 44] V— X7^-ny3EttHIBS4 2 OJi. V--X 
7tny^l#I5:tl.^, VintVoutWlE 

na**s v^iraswfc&iABK , V o u t j&lV i n tCjfi 

^«HIS&4 2 0«V-X7tn7?Et#Mll Vint 

v o u t cd^BEEHHJE tTSffi^ < ISB^tlWFrS . ^ 

Cry^-y^-h^, Bi:*JiiHF*ffV o u t £ A 
[0145] L5t*>'ot, H 1 Otc^L^Kt&IlIS&ii. 

[0 14 6] icoidtc, df/l^— >'7*n'7flftK(=*j 



[0147] &i>. u -fe >y b ®fig 530. 54011 H 

£ US &o ife. Hi&HIiS^^W -/fill, 

112, 113, 116. 1 1 7l±Xj 7f 5 3 2. 5 
5 1. 5 5 2. 5 5 3 tfflMLX*y£-£X i>ffi±>%: 
V\ PI«tc:IHJ)|I|E&<50^>f .yf-1 14. 115. 11 
8, 119. 1 2 O&Xj 7f 5 4 2. 56 1. 56 
2. 5 6 3 tlHjR&LT fctobSrH. 
[0148] £tzM 1 0 fc^LJtHBi&HISm, 05(5018 

tlfztm^T . 1 . 2Cfe(t4 ( V i n - V o 

u t ) coTr*ico3ri*i«±^L<. sasw&fcfr-sTfc. 

( V i n-Vout) SD-fftcOlffl^Sr/hS < fltx. &Zb 

ft 6 

[0149] Hi 2(4. Ell Ot^LfclEBBIlIBcoSJg 
WSStHTfcSc Sl2(:fcv^T, HiftHISSI^h^ffi 
jSfcowni. (ftB2 0 0 0-4 0 2 0 7 9CS 

^<m^m^s&mmmm2 001-373302) 

^SMsJfflEaSflTV^. Ell 2(4. Ell OfcjSLfc 

*^»&a^U3t«>^fto. hi 0^0 

S&4 1 0*E»4 3 0 tS^^i.. Ell OcO0g§4 2 0 
S:lllf^44 OCl^I^JtKt, fl&^«J^ii:ll 1 Of: 

[ 0 1 5 0 ] HI 2Ci3WCs HI 0t^L5t*^fcl«I 
tffffl&^**F^BW^iR|— fc UTV^S. HI 2 

y t y - x ^^ixmsis ^ b 7 y y^x ^ 4 1 9 
b, hyy'Jx^A 1 icoy— xt Fi^-f yty-xt 

H V-f y^^ti^tlS^^iXA-4 2 9^B3P?ixT^ 
0. %tl^tL<7yVyyisX$A 1 9. 4 2 9*30**— Md 

[0 1 5 1 ] HI 3{±. HI 2tf08atfEIBCt5ft5SSK 

wi^as*arafcim«#2^ffi*^^#^^ ^ 

S01ll<?5«**tfcfc^-Cft4o 'J^rvMIIM5 3 0. 5 
4 O^WJfWiSctWfflJiiai 0. HI li:l^«T-*^0 

fl»l^as*JBIBlTtt. U^rv N»llffl»Tax>f ^5 
3 2. 5 5 3^^-Vt Upf^f ^)VY"?>isX93 1 
lfclHJ»4 3 0SiW^S*i. I^J:IA^7X1EB 

N(ih7yyx^4 l g^^iidCWfllt. 

T^tffiBP MmimM V D D t A^lffi^ 1 ^>HfcliSE 

S425 ?m» $ #i ft KK^sth. ft x o tzmmt ft . - 

tlizX 00^4 3 0(401 OO0E&4 1 Oh^Wt^r 

ft. f^«#2^m^iiST'(4. u-fe^hjHiaw 

Tf*X^^yf-54 2. 5 6 3^Vb LTnf^^b 
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5yy*X^3 2 1 i:@J&44 0 Srttf^S-frl. » -leDi:# 
^7XtEEBPIih7yj;x?4 2 J: -5 

tffiiJP L . A'-f T^IEB N (iffifili® V S S t A4Jffi 

^ i £7)fstc«Mj!g4 1 5vmwzixz>mmnfvh.& 4 a 

(C0JfSJ-f & 0 iftt £ 9Efi#4 4 0(4Hl 0CDHS&4 2 

otmmt^h, htzfj^x, hi 2<nmmmmt. h 
i o nmmmt mmcom^^-ti . 

[0152] JiTF-m. H8 . BIO, 012 ^ L 
it, 'J -fe -y MHS& 5 3 0 , 54 0£o^TttSAT£ 
< . UttHI^ai^ 3 £ U -fe -y b-t & "J -fe >y MMIifl 5 3 
0, 5 4 0(4. H8. HI 0. HI 2\,Z^LtzX4 vj- 
53 1. 5 4 UHftCOffif&Tfo-oXk HI 7J4. 
H 8 LfcH4 coSUfi^J* 55rf*ffl!@0*£ii , U 
-fe y M1IIS 5 3 0 . 5 4 0 £ Mco«J& t 
^HTft&. HI 7(;^;L£:[I||&«j£(~iJV , > 
T. U -fe -y MIIJ& 5 3 0 , 5 4 OkWOff J&(4. H8(C 

[ 0 1 5 3 ] H 1 7 £#Hff-& i: , U -fe >y MUSS 5 3 0 
(4. B&HTOV DDt, >y'X ? 2 1 1 cr>y- h 

twmc 1 <D^b(Vffi&Ab0fflizmAZtLfi:A4 -y 
f531i, h7>yX?2 1 l^^'-hh^MC 1<0 

ZtlfzXj >y^5 3 3 t2rfi-iT«fi)cSfLT^I.o — 
7f . U -fe 'y h ES& 5 4 0 (4. V S S h 5 > 

mzWXZtltzXj .yf5 4 1 1. h5yyX7*2 2 1 

soy-bt^ac i^-s^tm6t^»)[5ii&«tf^ 
s^3 t^iatjfA^^x-f yi~5 4 3timx.xm 

{&§:flTV^ 0 X-My^f-5 3 3. 543(4. X-f-yf-5 

3 1. 5 4icr>*y^y(7)tyWz_l l zJ;&JEMtffi.m<?> 

«^-ro#i.B#t. ttj^s^«j±v out <D^s**ff3E 

[01 54 ] HI 8(4. 'J -fe >y h [llgS^Klff . f^fflt^ 
»fVritiaW4;fc«W0:M 5 > y-'HC<fc y . Hi 7£DX>f 
•yf 1 1 1-120, 213 — 2 14. 531. 53 
3. 54 1, 5 4 3(0^y - 3[7WM<F>WMe-9 A 5^ 

#%j§*i.T^& 0 dod^. !6t&0i8<7).x->f .yf l l l 

— 1 2 0 (col vt (4 . H 9 £^ Lfc & co t m—PMW/ 

[ o i 5 5 ] h 1 8 zm&-t& t . wmm 1 e>*airc 

(4. X^7f2 1 3, 2 14. 533. 5A\^^yt 
U X-Ay-?-223. 224. 53 1. 543Sr^7t 

t%&, c\<Db%, «iS2 2 0(i,NSfi«®t§iiT 
fey. h 5 y y'X ^ 2 2 1 M3 J: t;MC 2 iifi 
ffiMWffv s s (c^m$iil> . 

[0156]-*. «Bf2«tStli, X>f -y^2 
1 3. 2 14. 533. 54 1^7tL, X4?f2 
23. 224. 5 3 1. 543^yttl l » ^fUCj; 



$ , mm 2 1 0 \mrnmm± ^kxh^, v^yv- 
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